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qq (57) Abstract: A mechanical timepiece, comprising a movement (400) including a movement barrel (120), a center wheel (124), a 
^ third wheel (126), a fourth wheel (128), a timed annular balance (140), an escape wheel (130), and a pallet fork (142); specifically, 
OS a mechanical timepiece comprising a timed annular balance rotating angle control mechanism which is formed so that it gives an air 
© resistance to the rotation of the timed annular balance (140) when a main spring is fully wound up and does not give the air resistance 
to the rotation of the timed annular balance (140) when the main spring is fully released, the timed annular balance rotating angle 
O control mechanism including resistance levers (436, 496) arranged at a clearance provided on the outer peripheral part of the timed 
Q annular balance ( 1 40) and characterized by comprising a planetary gear mechanism (4 1 0) related to a movement barrel gear ( 1 20a) 
^ and a ratchet wheel (116). 



WO 01/09686 Al lIHllllilll'lilllHIIiailllll 



(57) m&z 



124, H#$12 6, 0f$128t TA„£14 0i;, ^^13 0t, 

^fcttHKifiV^Ts 4 0©@IEt:Sa^K^l*^&v^«J:■5fc:«fiEbfe^5I 

Sfc#UTKia£t8!ttTEB£ftfcffiifcl/^-4 3 6. 4 9 6£^tfo 
tfex ffiTffiT A/^|eHE^ftM»«Wlt±. Sffifi* 1 2 0 aStf^* 1 1 6 



WO 01/09686 



PCT/JP99/04077 



w m m 

-7* y h mt&m noon > b(Dmmzmf&-f2>mfc 1102 
*mtz>o mm 1 1 1 oa>\ mm 1 1 0 2(Dmnnftn 1102 atztsj^qji^ 
m^asti^o x^mi 104 (mi 9izis.m^x^-r) i$h—7*yy 1 1 0 

119 0, 7>A,&£ 1192, frA,&tfci:&l 1 9 4. x. 1 

I 9 6££itri08lgg&;: < fc»K ill 1 1 0fflfi^|pl©|il^^5o 

I I 1 2#iii 1 1 o©^^gp^[p]epjtgizi§^^n?)o tiiiio^ 

[n]lcW^(a]^^oTA-7V > h©f^fi!l('-#ie^^<7)^ l^#W{fig (0© 

i i i 2#0fe-r&o a^i i i 4#, £*>$i 1 1 2«:aD[5]feti»o 

i 



WO 01/09686 PCT/JP99/04077 

n^mi 1 1 6#>\ i i 4<Dmmz&y)mm?z>o n^mi 1 1 
mtz>ztiz£t), mm^i i 2 oiziu^ntzn/vZ^i 1 2 2*m%±tf2> 0 
1 2 4#\ mm^-i 1 2 ocDHfe^ctDiHifer^o t?A,wmi 1 3 o#, 
raw 1 1 2 8, 1 2 6. -#$1 1 2 4©n]fe^bT[5]fe-r^o m 
@$ 1120, 1124, 1126, h#¥ 1 1 2 si-tmm^m 

^n?y©[u^$^-rsfcfe©jiftii • si^g&, xh,& ii40t 

$1 1 3 Ot, 7>t7)ll 1 4 2 ££^&o TA,£1 1 4 Ott, TA,H1 1 4 0 
ah, T/MIl 14 0b£, tXf^^lM HOct^c — 1 124 

©nitet^^t, 1 1 5 o&mmtz®m-rz 0 mtpft 1 1 5 otztmv 

btitzft&l 1 5 2# r^j 4g^t5o 1 1 5 0Cfcj\ — #*1 1 2 4 

izMth* U yTli^^iiSo f^frft 1 1 5 OOIUfe^o'^T, B©^ 
^{Ufe^LT, 1$115 4#|e]te3-5o fWl 1 5 4 tz^Si-N-^ ^ixfclRfti- 
1 1 5 6# r B£j ^-fSo 

1 2 Ott, Ml 1 0 2 W#2fgl 1 6 0£#LT@fcRTt&&<fc-5 
i:^tl^o 1 1 2 4, H«U 1 2 6, H#$l 1 2 8, fr'A^l 

1 3 Ott, flfcKl 1 0 2&tm#Jgl 1 6 2£ttUTlllSK^f6£«fc?K$#3*i 
&o 7>?)ll 1 4 2&, Jfetel 1 0 2m}7y ; 7)^ \ 1 6 4fc*fbTleieRj 
HI** -5 ££82*1*0 1 1 4 Ofck Ml 1 0 2MTC/U£gl 1 6 6 

lMf-tfA,£lM 140cll ia©i^^feaf$^ (*«E#) ©Jfc 

i0Mi:T*$)i.o rxf-tfA,^ 1140 conmmt, ta,h i 1 4 o ate 
a^^nferxfii 1 4 odcu^n, owa,^ 1140 ccwsgBtt* 

TA,£gl 1 6 6C@5££ftfcrMf8gl 1 7 OlZftQmftzZHifft 117 0a 

2 



WO 01/09686 PCT/JP99/04077 

1 6 8#x t^Sl 1 6 6fc|§ltei^fcffittt*£;ftT^5o tMfg 
1 3 4 0 fc*Mf# 1 3 4 2 116 8 izWtttbtiX^Zo tMf-H^g; 

1^1 14 0c (Dftffimzm^frte, W% 1 3 4 0 fctttffci 1 3 4 2 2: ©fit 

h#]2 3g • cmt:S:t3, M^»?)4 0«It5|tjl 8g • cmfcfc 

•So 

A,£^ h;i/*#2 5~2 8 g • cmOh^v TA,.&fiDl6D&tt8j2 4 0~2 7 0 
J&TfctK -t?A,£^ h;i/*#2 0-2 5 g • cm©fc£, T^ODtE t) ^fcfcfo 
1 8 0~2 4 0jg-efe^.o 

©ii^s XBu Mti*^T&&(DMj £^?o 01 6(D^T*ii, T^OSt) 

£##J2 0 0-2 4 0jg®£^ SS£gfttifoO~5#/BT£>3# ( 1 Bto 
^0~5£Wi<fr) , TAMOS') £##jl 7 0&<D£g. BHig^Jgfciifa- 2 0 

3 



WO 01/09686 PCT/JP99/04077 

mrs&mtmtiZo z<Dfz&c mtvuffi&mnfx-it. &mmm&2 4mmm 
vmxiz, mmmmmi o#/bt-&£# dstzot^i o^to , ^# 

HUBS 5 4-4 1 6 7 5^&38fC^£ftTl>£o 
*$8HJ3© S m±. T ^©t6 D £ #-£©$gB (c A 5 J: o C T £ - i: #T 



4 



WO 01/09686 PCT/JP99/04077 

Sfcs tularin; W^-fciu T^O^fflJtc^bTRSHS^tT^^nfcT 

(Dm&zfaJiZK&ztftX'ZZo 

muz, ^mm(Dmm^m$wmmmmiz^x, ^AsZ^zm^tzVtmiz 
&ttz&-7*>h<Dmi<Dmm^*7fit¥ww'eibz (@im -sp©^ 

5 



WO 01/09686 PCT/JP99/04077 

m3 lis *%w<Dmftj£,mst<DmM<Dmmiz&^T, nA,&\<^M^tzvmiz 
ei 4 ^mmmM^^mmmmiz^x. ^A,^^m^tz^miz 

ei 6 (is *%w<Dm&ftmBwmm<DBmiz&\,\Ts ^t^^t±(f^^ 

H7(is *M©^M^tt-©^SS©ff^tiJ^Ts H?A,i;V^#£±if&# 
H8(is *%WOfflttmWr<D$m(D&1&£.l5^X. ■ffA,l;l>£#£±W t fc# 

ia9(is *^H^cD^M^i^®ll^fe©BS(-iJv^Ts 

01Oiis *&W<Dmttmst<Dfe<Dmfc<DBm£.jS^X. ifA,i;^£8¥V^ 

Si 1 (is *^©^M^|t©ffe©^JS©ff^(3i5^Ts -tfA,£^£8?^#: 

-ho 

®i2iis frmm&ffi&maf(Dm<nmm<DBmiz&},\Xs -t?^tv^^^± 

6 



WO 01/09686 PCT/JP99/04077 

019^ / &&0mM&m\<Dk-y'*> v<Dm&&fmw®-eibz> (mi 9 

^stOA-^ > b (mm) 4 0 0it A — 7 J- y b<D&fa&Ml&t2>nifo 
1 0 2£^-T3o #E1 1 Ofr\ JfetEl O2 0ilirt^l 0 2 atHlfeRjfigfc: 

ifl^ii^nso 104 (m 2 ^^HT-^-r) > h 4 o o m 

#n i o&^gi^jgfi!»h£#f & 0 -oo^ (s^-B-r) &mmi i o 

7 



WO 01/09686 



PCT/JP99/04077 



b 4 0 0(1 ill 1 0<DtMfifa(D&W&&tb : i>rztb<DV}m&W. 
Six5c SJ&ggiix *5U£») 1 9 Ots 9 2ts j&\U&£fc£fal 

94^ 1 9 Qt^^tSo *5 U if t) 1 9 0 ©II]£££-3^T#JI 1 1 0 

©@|£ttJg;&ft©ttg£&«>So ^pA/^^ 1 9 2©ie]*s£S"3^TO'3ad£©|II 
CllM&frlft©{fcg£&tf>3o 1 9 0 ©[§HEfc:S^T\ fr/Uk# 1 9 2 

t±2o©(Hte^|ql©(5ig{cttg?*»^nSo 
§*>#1 1 2##K1 1 0©^rt«aJCIaHERlifet:^f)iiSo #g 1 1 0fr\ 

[Hieffi^iai(ct&oTA-^ > h 4 o ocDftmt-m&^Jjvm 1 Oilfel 
1 1 2^iHie-rs«fc-5ic«fig$n5o A^mi 1 4#, t^tu 1 2©@fe 

C«tD(iIfe-rs«t-5tc«l^nSo 16^ A/^mi 1 4©@fe££0 

©cfcMf 1 1 8fr\ 1 6©®*$#£tt^-5«fc-5£Eg<*ttao 

W^>F4 0 0I1 #3t3U 2 0£lK££ftfcHfA,l:^l 2 2£®j±jM£ 
TZo H?A>£^ 1 2 2t±»^©(fiait4S^r5#f4M»T^?>nSo £3**1 1 
6#[IHgr5£££«fc'K ^Jl^ 1 2 2 £g£±tf5 -3 



8 



WO 01/09686 PCT/JP99/04077 

1 2 8fr\ 2 6®lHlfet:S-^v>TII»b-rSJ;-5t:fl|fig$nSo #A,£¥ 

1 3 0fr\ HMU 2 8®(5HEtw^^Tlllfe'rs«t"5K:«|fife$nSo §*§*1 

2 0, 12 4. 1 2 6, Wmm 1 2 8tt^H9U*flt^-rSo 

y h 4 o o «u ^It5«©ieite**j»-r sfe»o»ai • n&iis&iis*. 

a*&3*Jffl(lfi££^T|IMET£#A,£$ 130^ TA,-£ 1 4 OCDffttoCg^ 
^T#A,£¥ 1 3 0<Dm&&®mTZ7>?)l 1 4 2 t^tSo 

TU14 0I±, TA,K 1 4 0 a TAJt 1 4 0 b ttfcftf 1 4 0 
c tMf-t?A,£^ 1 4 0 ctt. r x ij>;t-j t?©fcEfa£&*f-r3aM4 

1 2 4 (D\B\mzm^r, mfrte 1 5 0 &mm£\E\mtz 0 1 5 

0£mfitJ-?>*i;fc#$U 5 2# S*^-TS«fc-5t:«fife$nSo fiUfrfe 1 5 

§3gJ£ 1 2 0 Hm 1 0 2 #tm*S£ 16 01:^ UT@fcRjt6& 
£ft£o 2 4, H#$l 2 6, HS¥1 2 8. #A,i?¥l 3 Ofct »R 

1 0 2&tm#I£4 2 0£#LT®teWffcfc«fc3££#£tt.5o ^>^;H 4 2 
flfetfel 0 2M7>^J^1 6 4£#bT@feoIf6&£-5K58£n£o 

TA,£1 4 0(1 JfiURl 0 2&VTA,£&1 6 6 M UT SORTIE & 

8£ft£o -r^t>*>, TA,J|1 4 0 a<D±(^l 4 0 a 1 B\ T^16 6t: 

S££*lfcT/U£±fftgl 6 6a^^LT(i]fepr^J:-5{c^^nSo TA,£ 

9 



WO 01/09686 PCT/JP99/04077 

XAjM 14 0 a©Tii^ 1 4 0 a 2 fck « 1 0 2 CB££ftfcTA,.£Tttl£ 

i o 2bc«bTiB«gRrii&«t-5ti^nso ta^tius 1 o 2 t>tk -t^ 

©»«fcffc-£&S<> tMf-ffA,!:^ 1 4 0 cOrtifijapt±. TAJU 4 0 ai;:@££ 
ftfctttfBEl 4 OdtS^^n, t>tf-t?A,£^ 1 4 0 c©*Mg}gBfcJu TA,-£g 

1 6 6ic®enrii{3@^nfer>(f^i 7 oii&tHttt^nfcmf^i 7 0 a 
•So mfftgi 7 o&, tR^o^jsoumw^-ef^^nSo 

tMftfA,^ 1 4 0 cfcfc, TA^l 4 OOleief SlUts^OJS&DTx tMf-ff 

a>^^> 1 4 0 ccD^g^iRii3#ifii-r5o ^jxi^ nii^^-r^ST'tis 

1 4 OWstHO^tcielfe-rsi:, lMf-BX£VU 4 0 ctttX-SU 40©^ 
^ClRlfr^^lRltlRJgU dttk*fLt\ T^l 4 0^Sl^at®»}^|pl^lH]fe 
tMfifA,^ 1 4 0 cfcfcTA,£ 1 4 0CD«fjto?>3S^S^|qIt:l£Si-r 
So &2b\ £>lf-SXI:^ 1 4 0 c<DM%&, Ztlt&OMmX'foiXbX^o ? 

at>*K xA,&i4 0&jK.mmw\t)i3fatz®utzt. tMf^i;^i40c& 

XA,&1 4 OO^CUCfpJ^-p^fplCML^ T/u-£ 1 4 0 #B#StH] t> ^[p]iZ[n]fe 

tst mf-t?A,2;^ i 4 o cttTA^ 1 4 o^^ip^m^^^m^mt 

1 o 



WO 01/09686 PCT/JP99/04077 

m-*m# 4 5oimn&4 2 o&rottei 0 2t^LTiHifeqjBe^^^n 

5c ^-*H*4 5 0(ii-i;li$4 5 2 L fg-;fcllfrft4 5 4 fc. m~X 
S$g4 5 6£:£iIx.£o 1-«$I4 5 6fck ^J^4 2 Ofre>*Kl 0 2 
Ciaa^lciJt^ ^l$ftg(54 5 6 a s ^2|ftgP4 5 6b. ^3|ft^4 5 6 c$^ 
tfo |-*li$4 5 2&Sg3$fiSB4 5 6 ctHftgUTl^So S~*»*5&4 5 
4tts JfetRl 0 2©$5JOli:Sm f&fc^ m*]%:4 2 OCDM&tzMfc 

m-±H$4 6 0#\ l-*i$S4 5 6©^ 1^4 5 6 a£HHEprt&fcffl 
<&&£*l5o "f ^-*K$4 6 OOlHte^toBu ^— *RB*4 5 0©@ 

fe^i:(5lbT-$)5o l-tl$4 6 0i±iri:ii$4 6 2 ^—^l®** 
4 6 4^£W<T3o 

j£Mfcx.$4 6 6#Hr$t?iJg4 2 2 ^t^ifetg 1 0 2fc:2tLT[Hlfeqrfi££J# 
£ft£o ^n*|g**4 6 2(i3fiMls^$4 6 6 »mfez m 

4 6 6©|oHEK:«t *)®1&tZZ£&-e%2> 0 MBfcz.^4 6 612^5^1 1 6 £ 

i6M*Sft*4 7 Ofr\ ^-^$^4 5 6©^2ttSB4 5 6b(z^bT@^ 

4 5 OOlelte^&fcl^lre&So jgM^fflft*4 7 0 1 2 0ahn&^ 

^-3SM^4 7 2ft\ 3SM*fl8lM4 7 0©®fc*<&fcM&S@/3r&[II£*'fr 

hbr, &m*pmM4 7 oicnitepriijciBs^nSo ^-3^*474 

*4 7 0£(n]igqJ#6f;:IBt£ft3 o 1-&fc*>, SHIM* 4 7 2 ©mfe^^tt. 
^-jHM^4 7 4©[§HE*ihhlRll;T&£o 

1 1 



WO 01/09686 PCT/JP99/04077 

m-MBm4 7 2 t&=.MB&4 7 4fcj\ Ttb i; tMz bTigM¥4 7 6£}?f 

@££*lT^So -f&fr^N ^-^1M^4 7 2ii5SM4«P^M4 7 OCD^JS 
4 2 Oip'feS^ffiiJt'digtTlelfe-rs^t^T'^x IS-jlM* 4 7 4 fcJu 

«M*sai*i 700*161 o 2i$&%<Dii<DmiztmhTmuTz>^hi$~<:% 

&H6S¥4 7 2tt£=*»;fr&4 6 4fclft#^l\ «ot. ^~3IS^4 7 
2&^-*Hfr&4 6 4©ffiffl£&£Lfc#£B«K"r££i:tf-e£3o 

* 4 7 4i±m-±mmm4 5 2 i^ot, m~mmm4 7 4&m-± 

mm^4 5 2(Dmm*&&Lteft<D&&-?z>z.t&T'Zz>o zlt, n-mmm 
472 tm-mm^-4 7 4& N -ftt^ot^u^^sfetsct^t^s 

*%w<Dm&&mm<D$m(DBn£&^x. mm.mmm4 1 o^M^it&s 

l/4 3 2^So 

J6tn;fc;LiM 8 0#fg-|ft#]g4 2 2M^iJ^4 2 0 C#UT®teqrtEfc:£ 
&£n£ 0 ®Jrtfex.*4 8 0fc*SS#iiEX.**4 8 2^ ffitfCfc/Lfrft 4 8 4 
MtLZo ffln&?LW4 8 2 tt 2 «iagU U z<D&fr&ififflnBZ.iPl3i 
4 8 4t^Ut^©^U -y7h;^t^'J -y/tSCt^t^SioCs ©in 
fc£j!p&4 8 4C&&ttl*e>ft-a>5o ©trifex^$4 8 2&ff§-*Hfr&4 5 
4i:*»^TJ3Ds ^*BA»3&4 5 4cD@felZcfc DSfe-r^cii^T-^So 

i£}n$4 8 6#&-*i#|g4 2 2&tf|§?'Jg4 2 0 fcft UT[l]fenrS6££8£ 
ft&o igtfPfM 8 6(i©lA«4 8 8£fi§£-So fitti$4 8 8li«x.*^ 
4 8 4tmfr&iX1St), &tftfcZ.frft4 8 4 0@tefc.fc 

-So 

&in«$#)t:>4 3 0^-^'J§4 2 2fctStt£>ft£o 

1 2 



WO 01/09686 PCT/JP99/04077 

4 3 0©jg&»g&4 3 8 8©$J0^£gB4 8 8 cl*3C{4Bf 

ffilfi;W*-4 3 6j&*ffitfrM 8 6 LTH^tlSo 3 6(iffiJrC 

$4 8 6©@6fc«fcD@fef SCfctfT^So StrtW4 8 8©t2JD fc£»4 8 

4 8 8©®fe^iftl±-^0«Ht:M*l^il N *ftfc«fcoTx 4 3 6© 

J£}tlI//n--4 3 6l±ffitrtWS-CT4 3 6 aSffSo SStaU^-SSM 3 6 
attR^-efctK *©l*3&tt. TU 1 4 Ocmgi WJKM^iiS, m 
tfx TA,-£1 4 0©*&j&*8 S tM- h;raSJ:^ &iniU^-&SB4 3 6© 
fl&fcfcl 0 * IM- h ;i/T-& £©#$?£ Ll^o "TfcfrtK TA,-£14 0©^mfl 
fcfitn;i/^--SfiP4 3 6 ai:©g|©^g^r|Dl©|®HSUK«±x 0. 8-1. 2^ 

ffiiril/^-4 3 6©JP£&1 . 7 * 'J — h;i/T-&£o TA,-£ 1 4 0©TA,*t 
©JP£fci:0. 8 5. Vt — hJW&Zo -ttat)^ 3 6©JP£&-^ 

fief 0^1 <M$n-50tf»S L^o 

ffiial'^-4 3 6tc£^Ts ffiin;W*-Hg&4 3 6 a©«frfo©#fiBu i?A/i; 

&l&«>£ftSo 1"*t)^x 0K 0 3#tfl24fcJu ^©cfca&-t?A,£V^^£ 

S^U/^-4 3 6 tT^l 4 0©^£^bT^£o 
TA^l 4 0©WS8B£&i/il/M-HggB4 3 6 ah©fflCD4^^lRl©B«HSUK 
fcJU ^©£o&^$^£^££^fc#l*£^t&T/v.£l 4 0©Hlte^ ffi 
i/il/M-iggB4 3 6 aCt Df&#£^:tt&tN «fc-5 CC$£#>e>ft3 0 

mz, xmwvmffi&mmcDmmcDBMiz&^T, -tfA,£^©#£±(f©££ 
(Dimiz-D^zmmtZo uTiztmtz®u%mz. £&tcm& 

1 3 



WO 01/09686 PCT/JP99/04077 

(ii2s 114) (D®mz£*), nf&\ i etfrnBtrnQfifaiztBimtZo z. 
cd^T'^ mm^rsmm4 1 o commitmmm^ 1 2 0 a£j;$giiE£*iT^ 

SCOT*. i!M*fM*4 7 OBu ilMM$MicD*<D r@^$j £;fifi£-r£o 
£i^¥l 1 6(D[gjfe^ e J:t)i£Mfex.*4 6 6#£l$f^ ^ipJlcHfe-TSo 5fi 

£l-SgM*4 7 2&rm-^M¥4 7 4(iS^t{-jMD^[pI(3[n]^-r2 >0 ^©fg- 

nm.W-4 7 2^^-3iM¥4 7 4o@g(±, \B\&*fotf&m{stz^ r i^j r- 

^-3SM^4 7 4©®^a0, ^-*^4 5 0«@tiit)^[Rl{3l5|fe-r^o 
^-^^4 5 OCDIel^ct ^ Sin;iEX.*4 8 OMstl 0 ^lp]{3[e]^-r^o 
©#ifcx.*4 8 OcDHl^^Ds Sm^4 8 8«ti-iiD^|p]{C[51fe-rSo ffi 
^$4 8 8^tMiD^lRl^ls3^-r^ts IrJB^ 3g£n;W\-4 3 6(i^ti"li 

tot, ^2i^£#£±(f3C-3tv-c ®}aIxa*-4 3 6tis i3l:^tt 

£M(D tt^T'feSo ^©TO(Ci>^-5)SiJiU^*-4 3 6£>&g«U 

g}iii$4 8 8©«]^^§gP4 8 8 c«ir[«^toh:>4 3 O^ctoTii^ 

n-3 z: ^ c J: <o M$\£ n & o 

S6~IH8(3^-r^ST*(is XAj& 1 4 OO^M^ffitfLW^-MM 3 6 a 

h(Df^(D^^n(Dwmm'p^^^mms\5m±, o. 1-0. 2^u 

1 4 



WO 01/09686 PCT/JP99/04077 

TA,-£ 1 4 0®|5]e#\ fiifiUM-sSSM 3 6 afcj; DK#££ttT«3-r 
S«fc-5t:^»e»iiSo "f !2l6H28£^r#Sre&, TA,.£14 0cd^ 
J38B£JSial'M-HgaS4 3 6 ai:©Hfc:*S$mo«tnA*T^ 1 4 OCDWigfl 
fcfiin;i/M--JgaJ4 3 6 &t\Z&iXmjV&%\L XAj& 1 4 0 (Dm$z*WU? 
h&otii±i*Tk J & 1 4 OtflOfc-So 

fc^ Sffi«6*l 2 0att«Fffji»)^(Rlt3|nHg-rSo 
d©#i|g-CfcJu fcjfafil 1 6cDMmzm&tZZlH?l 1 8©ftffl£ci;tK & 

2 0 a©[p]fe(zJ:f3 N aSSM^HaffiiM 7 0 (iS^ti-Ji »}^[pj(z[p]fe 
TSo ^-*P^4 6 0(D\n\&ftMiE£tlT\^2><DZ% j&MtpfflW4 7 OCD® 
fe£«fc D> ^-iiM^4 7 2 t±^-*Bli(p«c 4 6 4©jgffl£&teb&#£ 
5o ffl-}I»4 7 2£:fg-igM4 7 4tt s -#tftoTU5CDf s 
*4 74tti-*Jli*4 5 2<Dmm%£&\s%1fi(b&1fctZo 

fe-T&o dO^HEM* 1 7 2M^f!-iS§$l 7 400^11 Hte^^^Sj 

£ O^JMMit & 1 / 2 T* & 3 o 
^-jSM*4 7 4 h5IM™«4 7 OfiDHHEJc «fc ^ N ^_^^ 4 5 0 # s 

^tf-^^^fpKclUfe-r^o fg-*IM4 5 0cd@^{zJ:D, State x.^ 4 8 0 # 

1 5 



WO 01/09686 PCT/JP99/04077 

mmmt)ftmz\5\ifc-t2> 0 4 8 oammtzz*), maw 4 8 8#s 

mmm^^mzmmt^o ^$4 8 8&&mmm*)i3mz®m-f2>t, mm 
c N mfL\s^-4 3 6\*simmmi)ijmz\E\mtz>o 

tot, MA,£^ftMtfZ>iz~DtiX, mKvn-4 3 6fck MHZ7Ft*mi> 

e>Rmw?m *) -%uizmk\sT® < <> 

tti$4 8 8 0iZJ*)*£gi$4 8 8 c #&tn*&&«>e> 4 3 0 l^oT&g&to 
fiffil/^-HSBM 3 6 a t<Dffi<D¥&J3fa<Dmf&t± > &A,&\,\*^±lzm£±tf 

±{ffe«^ ( r7)imgj vm) iz&^x, xl&\4 o©@fe*s. ©iftuM- 

SggB4 3 6a(z«tD-#^<^ff*SttT«^-rS«t"5^«>e)ix-CV>5o 
£>*n XA,&1 4Q(D^M^hmfi\y^-m^4 3 6ai:©^t:&SS^©Mii 

1 4 O0ftJ3SfcJ£JaWt-HggP4 3 6atCiot-|^^«m T 
ifimttZtZ-otlT, XA,&1 4 0(Dftm&£1&&ils>*-m&4 3 6 aL£(DffliZ$> 

1 6 



WO 01/09686 PCT/JP99/04077 

i^ttcDA-y^ > v mmm 49011 a-^ > h©afes**«f s*tR 1 

0 2T**1"So tttRl 0 2T©*M?^rafc£, JfeK 1 0 2O^g^<t0'J^^ 

9 6#&Jntf4 8 6C^Utl^n5. 3 6&& 

J/t* 4 8 6cD»<t DIHetSC^^T^So ^l/A-4 9 6il 
A4 9 6 afc, fg~T-A 4 9 6 b £ 4tt5. 
01 0&VEI1 lS#J!8-rS^ fitfil/^-4 9 6fcfcffiifcW?— IS8&4 9 6 c 

©*M§#8 $ V *-b)lT*&Z>£Z, fiJiU^— &SB4 9 6 cOftmtl 0 5. U 

$4 9 6 ct<DffiCD¥mjjln}(DmmSXJKl±, 0. 8-1. (ft 

1 $ U^-h^BU^) T"&£<W#£bOo 

3£Jnl^*-4 9 6©JP<*fcfcl. 7 ^ V * - b)lX*&2> 0 XA,&1 4 OcDT/vSt 
0^£ttO. 8 ^ lM-h;i/T*££o -ffctotu J£tn;UM--4 9 6®JP£fcfc^ 

fitniU/^-4 9 6£*Sl^Ts ©ItlWa'-MH 9 6 c ©4»itv©(4Stt N -t?A,i; 
^£^££8¥^fct^£i>iATx TA,.£1 4 0(DmU^'^£mi-^LT^Xo iz 

P^fcttSSlCiifrS, &tal//*-4 9 6 £T/u£l 4 0©ii$^bt^So T 
A,-£ 1 4 0(7)^mtSiJiU^*-^g(5 4 9 6 c £<Dmc>!m%ft<DmmSUK&, 

a-,^4 9 6 ct«t»)^#*Sit&^«t-5fc:^«)?,nSo 

1 7 



WO 01/09686 PCT/JP99/04077 

3ginWN*-4 9 6&, 1 izmttrnfr t>mnM *) xmzmm 

^JU&bT. 01 2&IF0 1 3t^^-r^(3^?>o d£>01 2RTfmi 3lz^t 
tm&. -t?A,£o<£ 4#iT*fcSo 

4 9 6 c £<DP^<D4^£ft©P#JI9#^ / >T-& S UM(1 0 . 1 ~ 0 . 

TA,*£ 1 4 0<D^m£&inl^-&£P4 9 6 c hCD^©^#fttf»I3S U 

tx TA,-£ 1 4 0©@fe&*s ffitaW^-SSM 9 6 c IzX Df£W£gW"tMs-r 
Si^CSto^tlSo -ffcfc)-^ 01 2St701 3 £^r#flg"T?fck T^l 4 
0©WSSPfc£*fiWN*-SSP4 9 6 c i:©ii:$)S^0in^^l 4 00 
WiSBfcffii/iW'S-jggM 9 6 c i:(aotg^f^ TA/^ 1 4 O00feS 
o&;b£TA,.£ 1 4 OWJQX-So 

1 8 



WO 01/09686 PCT/JP99/04077 

wz, zcdxo &m£<DmM3 l mm<Dmm*Mikt s tz mzm& u tz*%W(D 

vrnz-frmum 1 o#/bt-& d ( 1 gto?^ 1 o#b^) , 

2 ommMMtztm?3&mzm7ty/Hizft*) amz-DB®7WMfr) * ^ 

3#j§n£) o 

mm-r2>tmm&mzM4®>/Hizti:r) {\u\z-D%m±wMfr) > 

frt>3 omf'3mm?z>£&m&mm-8t}>/Hizt c j:z> ( 1 sto^8^in 

1 9 



WO 01/09686 PCT/JP99/04077 



2 0 



WO 01/09686 



PCT/JP99/04077 



it 3< 0 as m 

^*^* 5 ^fc#^±W6tifett!Bfc^^Tx TA,£ (140) CD(p]^(cS 
^fijA^^is ^^v^^fc:»^fcttj|gtiji^, TA,£ (14 0) 

2. T^lll«g&J8^Jfl0*tflltix TA,-£ (14 0) ©^iigPt^bTPffl&IS 
ttTeS£ftfcffiln;Wt- (4 3 6, 4 9 6) £^tr £ fcft»fc"T SIS^II 1 

3. HufBXA,^IUfe^im^«F*i«ll±x (12 0a) ( 1 1 

6) twmistzmsMwm (4 1 o) &$t!zt&msL£tzm*mix.tm 

4. H&S3ffi#iU^- (4 3 6) i±, TA,-£ (14 0) ©*WM£*tLTl»ig& 

aftitTBss^iifc^aj (4 3 6 a) *^tfdhs^afrs^*s2icffi*o«i 

5. HuiafifiiU^- (4 9 6) TA,-£ (14 0) ©^gptc^f LTBtS* 
^(tTBfiE^tlfeT-Agp (4 9 6 a. 4 9 6 b) fc^tfZ. £.%*mt?Zffi$. 

2 1 




1/19 




2/19 




3X19 




4/19 




5/19 




6/19 




7/19 




8/19 



WO 01/09686 




PCT/JP99/04077 



CO 
CD 



CD 
O 



CO 



00 




I 




o 

LO 




awl 



{< 



1 

T 




i 






m 


Will 

m\ 




mill 


m* 


> — i 


►« 


i 




1 1 


m 




m 



1 


\ 


1 




\ 


m 




■fc* 


m 




S3 






,* 


i 




1 



■B- 



+6 

I J 



O 



# 7 






as 



IwH 



CD 

o 

CsJ 



00 
00 




o 

00 




9/19 




10/19 




11/19 




12/19 




13/19 



WO 01/09686 




PCT/JP99/04077 




14/19 



WO 01/09686 



PCT/JP99/04077 



LO 

o 



I 




o 
o 

CO 



o 



o 
o 

CNJ 



© 

LO 



o 
o 



o 

LO 



o 
o 



ujo.3 £lHO£ / y*>- 



15/19 




a/4* $r#iRia 



16/19 




17/19 




18/19 




19/19 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/04077 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 G04B17/06 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 G04B17/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 ToroJcu Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 48-43369 , A (Bernard Golay S.A.) 
22 June, 1973 (22. 06. 73), 
Full text ; all drawings 
& US, 3735586, A & DE, 2245548, A 
& FR, 2154666, A & GB, 1370172, A 
& IT, 985551, A 



Bernard Golay 
0 6. 73)- 



Relevant to claim No. 



1-5 



J / ^ ~f w V , 

2154666, A 
985551, A 



JP, 48-85278, A (Citizen Watch Co., Ltd.), 

12 November, 1973 (12. 11. 73), 

Full text ; all drawings (Family: none) 



1-5 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general slate of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"I." document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
O document referring to an oral disclosure, use. exhibition or other 
means 

P' document published prior to the international filing date but later than 
the priority date claimed 



T 



"X" 



later document published after the international filing date or prionty 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
23 August, 1999 (23. 08. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

7 September, 1999 (07. 09. 99) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



HPSttJJH*^ PCT/JP 9 9/0 4 0 7 7 



Int. CI 6 G 0 4 B 1 7/06 



B. 



:^?To-*/hP8«» (aPg#5T^« (I PC) ) 

Int. C 1 15 GO 4 B 1 7/06 



$ ^m^mmm^n 1922 - 1996^. 

0 ^m^m-Mmm^n 1 9 1 1 - 1 9 9 9 

h *.m&M&mmm'£W 1994 - 1999^ 

0 ■tm$kmmi&&»teWi 1996 - 1 9 9 9 ¥ 



id "=r r:' ; — * 



A 



A 



j p, 48-43369, A 
22. 6 . 1973 (22. 

& US, 3735586, A 
& FR, 2154666, A 
& IT, 9 8 5 5 5 1, A 

J P , 48-85278, A ( *> 
12. 1973 (12 

£X £13 (77; U-^l) 



0 6. 73) 

& D E, 2245548, 
& GB, 1370172, 



11. 7 3) 



A 
A 



□ 



r Aj &izm&^.h^x&x-i-t^ < 



X ii: lK^ffe ^ '^e 1 v r # .t. 6 ix o ^ 

|-.^j£f&</7>. otDPfjtfco^!: 
^ o -r jiS^ft a -V ^ > ^ / ■/> ixz>i> ^> 



2 3. 08. 99 


07.09.99 


n.£[*mJ1 : ./ ( I s a/ j P> 
1 0 0 - -S 9 1 5 


'■SSS#o- 0 3 - 3 5 8 1 - 1 1 0 1 V 


2 F 


9 2 3 0 


S*& 3 2 16 



flit P C T. - 1 S A ' 2 1 0 ( m 2 — - /) (1 9 9 S 7 H I 



^tTENT COOPERATION TRE^^ 



PCT/JP99/04077 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



NAKAMURA, Minoru 

Room 646, Shin-Tokyp^Building ~ - ■ ■ ^ — — 
3-1, Marunouchi 3-chomfr lg V^_L| U W j ft 
Ciyoda-Ku, Tokyo 100^55 " \\\ . 



JAPON 







Date of mailing (day/month/year) 

19 August 1999 (19,08.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
Y1G0112 


international application No. 

PCT/JP99/04077 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: . 
SEIKO INSTRUMENTS INC. (for all designated States except US) J~> 
TAKAHASHI, Takashi et al (for US) 

International filing date : 29 July 1999 (29.07.99) 

Priority date(s) claimed : r 

Date of receipt of the record copy 
by the International Bureau : 

List of designated Offices : 



13 August 1999 (13.08.99) 



EP lAT^E^H^Y^E^K^S^I^R^B^RJEJT^U^CNUPT^E 
National :CN,JP,SG,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 



Y. KUWA 

Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



002800002 



(jS8*, m&frmsnmo* 41*) 
(pcTi8i pctmiiJ43, 44) 



<7)*®f2^- Y 1 G 0 1 12 


3-«0>¥*i£K:o^-CHu @BSSWE«^©aif+ii*n«l^:(PCT/ I sa/2 2 0) 

5 Sr#R8i- 5 d £ „ 


PCT/J P99/04077 


HBSffiKiB 

(B.^.¥) 2 9.0 7.9 9 


flBfeB 





HKIB3!E«Ba^fPJ*Lfcw«oHBR»l3Ea^«rte*SfTffiBiJIB4l* (PCTl 8#fe) wa^l-^tttESAlc^tti-e, 
l . Hl^^Sfg^^S^ 

a. tint, Tfsci^-r is*', - 0>mffittimfr£titzt><rj\zm<s£Mmfflig.&ft^tz„ 

□ SiSic J; SIS^f-fEte L7iia^J £ "7 u- =3r ->7Vur-V ^ £ £ Saddle® L7tId?Ua5[5]--C'fc5 Bro^iE 



# fff ta ti & 




5. [x] anSAA'-ffi-ffiL-Tiit^^^Sg-rio 

□ mfflffiil(--- : n$.txrv>^ J; •) (I N &JStTMM!JI547^ ( P C T#yUJ38. 2 (b) ) cr.>®.l£\Z. X. <0 

e . ^M-jDf i-&a< £ 5 mi±, 

□ ffi^Ahtlll^T^^A'ofc,, 

[x] *m n 3t n/j j;. ^<j£ Sr —/I <fc < m I X v « 0 = 



iJtPCT/ISA/2 10 (S5l-<— i : ) ( 1 9 9 8^7^) 



H&SttjSSS-Ss- PCT/JP 9 9/0 4 0 7 7 



a. $sw s mmftnftm d po ) 

Int. CI 1 G04B17/06 



B. 



ISE4;tfofe*/MS»ls|. (BRMttP^S (IPC) ) 

Int. CI* G04B17/06 



S^HUfflSffg^fS 1922 - 1 9 9 6¥ 

B^m^mmmmm^n 1971 - 1999^ 

0*H®^Hffltf^^fa 1994 - 1999^ 

B#H3lffl£r3iS^?g 1 9 9 6 - 1 9 9 9^ 



rail -4- 5 <t ^.siMi5M. 



# ^ =>* y — * 



A 



JP, 48-433 
2 2. 6 ^ . 19 

& US, 373 
& FR, 215 
& IT, 9 85 



6 9, A («.*tf-*-3*74-'ft*T'7/^) 

7 3 (2 2. 0 6. 7 3) 



5 5 8 6, A 

4 6 6 6, A 

5 5 1 , A 



& 
& 



D E, 
GB, 



2 2 4 5 
13 7 0 



4 8, 
7 2, 



A 
A 



A 



JP, 4 8-8 5 2 7 8, A 
12. I IB. 1973 (12 



11. 7 3) 



□ /;^> 1-77 5: v — idM-t-^BiJ^^^Bs, 



r t j h m ttiss b x fiffi % b & c: ^ $ ntz x fifcr- <h o r 

TYj ^i'Kiffi^fo^^lfifcT-fooT, ^f^f^irftb^ 1 W 
..h X ift t <D . S i: o X g W 1 T* *> 5 ,-tr ! z 

X o T itt- # 14 75 : ft V % b ti 5 ^ to 

r&j P1^T>17 7 ^-M 



2 3. 0 8. 9 9 



mv&m'Mm.\'3cD&fr}txi&x9c 

n ^a^r-.-'r (i s a/ j p) 

fPGESr 53" .1 0 0 - 8 9 1 5 




9 2 3 0 



^IbSS^- 03- 3 581-1 101 F^ISi 3 2 1 



lSPCT'ISA/2 10 (^2-<--: ; ) (I 9 9 8¥7fl) 



